degree of continued pressure on the nerve in some cases of Bell's palsy. In this case there had been full recovery of facial movements three months after the operation and the patient could then wink either eye separately at will.
Mr. TUMARKIN (in reply) said that Dr. Duel had abandoned the foil just before he died, and he (the speaker) had never used it. Synkinesia was a common late result, and that fact supported his contention that if a real cure was to be obtained the nerve must be saved; it must not be allowed to die and then an attempt be made to get a new nerve. Traumatic palsies were in a different group from Bell's palsies; it was of the latter that he had been speaking.
One must decide where the lesion was; if it was deep, the idea of osseous decompression must be abandoned; the nerve could not be saved. In the few operations for the condition which he had performed, he had not encountered the condition described by Mr. Stirk Adams. He did not think that swelling of the nerve was likely to produce direct erosion. There was probably some vascular trouble present; the vein became blocked, and there was a massive necrosis of bone owing to defective blood supply.
DISCUSSION ON INTRATYMPANIC MEDICATION, WITH SPECIAL REFERENCE TO THYROXINE
Douglas Guthrie: The local action of thyroxine and other substances.-Just over a year ago the late Dr. Albert Gray, at a meeting of the Section of Otology related his experience of the intratympanic injection of thyroxine in otosclerosis and in the so-called dry catarrh, and gave details of fourteen cases, in seven of which there was improvement with regard both to hearing and to tinnitus [1] . Dr. Gray postulated that otosclerosis was " the result of a defective vasomotor response in the small blood-vessels of the ear" and that the local application of thyroxine, by producing a prolonged vasodilatation without inflammatory reaction, might overcome the defect and relieve the symptoms. He had noted that thyroid extract, applied locally to the nasal mucosa, caused active congestion without obvious irritation. Dr. Gray suggested thyroxine solely on account of its local effect, and said that any substance producing a similar local action would serve as well. This beneficial effect of hyperamia may explain the success of oto-massage, of the local application of heat by diathermy, and of the Ziind-Burguet apparatus, but in each case the congestion passes off much sooner than does the congestion produced by thyroxine. The temporary improvement in hearing sometimes noted after taking nitrites or alcohol may be similarly explained. The " flamingo tinge" of the tympanic membrane, originally described by Schwartze as the sole objective sign of otosclerosis, but found in only 10% of cases, is usually attributed to osteitis of the promontory. May this not rather be Nature's effort to counteract the symptoms by the production of hypersemia within the tympanum?
There are at least two substances which produce local action similar to that of thyroxine. One is dionin, which has been used by ophthalmologists in cases of corneal opacity, and produces an cedema and redness of the conjunctiva, lasting for several days. The other is doryl, a derivation of acetylcholine, which has an action opposite to that of adrenaline and has been recommended as a local application in ozmena. My experience with each of these substances is limited to one case, and no effect, for good or ill, was observed, but they may perhaps be worthy of further trial.
The effect of inflammation uiponi otosclerosis.-Dr. Gray made it quite clear that his object was to produce hyperoemia without inflammatory reaction. Is acute inflammation of any benefit in cases of chronic progressive deafness ? And what is the result of an attack of acute otitis upon an established case of otosclerosis ? There seems to be no recorded case in literature.
A few years ago, Sir Robert Woods [2] suggested the use of intratympanic injections of a weak solution of iodine. He held the view that otosclerosis was a chronic inflammation probably:due to a micro-organism. He alleged that the reason of chronicity in chronic inflamiat-ion was that the initial inflammatory 'eaction had been insufficient to bring about a natural process of cure. From this he argued that otosclerosis should be treated by producing local inflammation without destroying tissue. The cure of chronic infection by exciting acute inflammation is an old principle which has been used with benefit in manv diseases. No subsequent record of the treatment has been published, but in reply to an inquiry, Sir Robert Woods informed me that he had not given the method an extended trial but that he was confident of its efficacy in suitable cases. He wrote as follows "To be of any real value treatment must be undertaken early, and in a disease so capricious and so slowly progressive, it is only after treating many cases that one can come to a reasonable conjecture as to the efficiency of any line of treatment. Furthermore, we know that this disease (otosclerosis) may advance steadily and then without apparent cause, halt definitely and permanently, and if our therapeutic measures should happen to coincide with such a halt, we may easily draw a wrong conclusion in favour of the remedy."
The selection of cases for thyroxine treatment.-While there is no contra-indication to thyroxine treatment, its indiscriminate use can only bring the method into disrepute. As Dr. Gray told us, there is no need " to distinguish cases of otosclerosis from the so-called chronic dry middle-ear catarrh." The cases unlikely to respond are those showing evidence of nerve-involvement, with lowering of the upper tonelimit and diminished bone conduction. Above all, the selected cases must be recent cases; naturally the desired vasomotor response will be greater in young patients and the treatment is unlikely to be successful in persons over 50 years of age.
The technique of intratympanic injection.-It is rather surprising that this method of introducing a medicament into the tympanic cavity has been so seldom employed. The only record I can find, previous to those of Sir Robert Woods and Dr. Gray, is by Richter in 1911 . Richter [31 stated that in cases of otoselerosis he had injected through the tympanic membrane fibrolysin, iodine solution, soda solution, and dilute hydrochloric acid, but in no case had there been any benefit. Of course an almost incredible number of drugs has been at one time or another recommended for injection per tubam, with the aid of the catheter, but the majority of otologists now agree that when the tympanic membrane is intact, very little fluid can be blown in by this route, any benefit being probably due to the inflation of air. No doubt solutions of various drugs could be injected into the tympanum through the Weber-Liel tube but this method does not appear to have been used to any extent. Ross and Rawson [4] investigated the blood-pressure in dogs after the intratympanic injection (via the membrane) of nicotine, sodium nitrite, and histamine and noted the effect upon vestibular reactions of cocaine, quinine, alcohcl, &c. This appears to prove that drugs introduced into the tympanic cavity are absorbed into the general circulation, a fact worth remembering when testing the effect of various substances in otosclerosis.
In his original paper Dr. Gray described his technique of intratympanic injection of thyroxine in such full detail that there is no need to repeat his instructions. He conveyed the impression that the procedure is extremely simple. Nevertheless it demands a certain degree of manipulative skill. It is neither easy to puncture at the correct spot and angle nor to hold the point of the needle steadily in making the injection. The cocaine-aniline anesthetic solution may be conveniently applied to the tympanic membrane on a tiny wool mop, thus minimizing the risk of irritation of the skin of the meatus by aniline. The thyroxine tablet or tabloid is powdered and suspended in five minims of water freshly boiled and slightly warm. Pure thyroxine is insoluble in water. It is soluble in alkali but is unstable and is said to have a slightly caustic effect which would obviously render it unsuitable for use in the ear.
A fortnightly injection is given to each affected ear, so that in bilateral cases a weekly injection is given, treating the two sides alternately. The entire course consists of from three to six injections for each affected ear, but the first injection will show whether the treatment is effective and, consequently, whether it should be continued. None of my patients complained of pain and there was no case of intratympanic haemorrhage or of inflammation. Vertigo is avoided by using lukewarm water. It was interesting to note that no cough reflex was produced. Is this reflex diminished or absent in otosclerotics ?
The fallacy of hearing tests.-When any new treatment for otosclerosis is introduced, criticism is usually levelled at the method of estimating the bearing before and after treatment. If the audiometer has been used, the critics may be satisfied, but the use of tuning-forks is held to be full of fallacies, and the voice tests are said to be so fallacious as to be almost worthless. Nevertheless the patient cares little about audiometer or tuning-forks; he wishes to hear the conversational voice. Have we not all been consulted by a patient complaining of slight deafness, and, on applying the usual tests, have found the hearing to be normal? Still more frequently have we been told by a patient under treatment that the hearing is much improved, and on testing, we have found the results quite unaltered since the previous visit. Are the statements of the patient and of his friends and kindred so inaccurate that they may as well be neglected? Has our treatment merely stimulated the will to hear ? Has it merely awakened the dormant faculty of attention ? Are the results of our tests merely a matter of academic or scientific importance, provided the patient and his friends are satisfied that the hearing has improved ?
It is said that any treatment will temporarily improve the average case of otosclerosis. Some critic may attribute the benefit from thyroxine injections to the simple puncture of the tympanic membrane or to the injection of water alone. But tinnitus, as well as deafness, seems to be relieved by the treatment. In his reply to the discussion following his paper, Dr. Gray said that " the patients seemed pleased with the result, and that was the best test."
The most logical test would appear to be a voice for which the patient is not listening. As we apply the hearing tests, the patient is primed to react and is listening more or less intently, the extent depending upon his mental attitude at the moment. But if the patient in his own home hears the telephone bell or an unexpected remark of a member of his family, that surely is the best and most certain test of his hearing power.
The results of thyroxine treatment. Tlhyroxine injection into right ear on three occasions without result, but treatmllent interrupted by severe head cold.
Summary. Of the five cases treated, four improved in hearing, and in two of them the improvement was demonstrable by tests.
Ultimate result and proqnosis.-While one hesitates to pass judgment on tbe thyroxine treatment from such slender evidence as five cases can supply, it cannot be denied that the results are at least encouraging.
As everyone knows, there is a natural tendency to exaggerate the value of every new remedy or mode of treatment, especially when applied to the cure of diseases previously regarded as incurable. All that one can say at the present time, therefore, is that thyroxine injections deserve a trial in selected cases of otosclerosis. If further experience leads us to conclude that the thyroxine treatment is of proved value, what then shall we say of the future? Is the benefit permanent, or must the injections be repeated at intervals? And if that is so, what periods of time should elapse between the courses of treatment ?
Gavin Livingstone: After Dr. Albert Gray introduced this method last year treatment of a series of cases, following those mentioned in his paper, was begun at the Ferens Institute, Middlesex Hospital. It was decided only to select those cases in whicb the diagnosis of true otosclerosis was undoubted. The family history of deafness, beginning in early adult life, was one of the main points in clinching the diagnosis and this was found in 68% of the cases. Where Eustachian inflation improved the hearing, or where a history of suppurative otitis media or nasal catarrh was obtained, the cases were not included in the series. Tinnitus was present in about 64% of the cases selected for treatment.
The patients who were under treatment by Dr. Gray at the time of his death were included in the present investigation, and it has been a great privilege and delight to use the detailed instructive notes which he wrote about the cases. Every factor which might have a bearing, however remote, on the problem, was carefully noted by him. Cross-references to other patients were frequent and most illuminatiiig.
All patients selected for treatment were tested with the pure tone audiometer (Western Electric 2 B E Model) both by air and bone conduction and an audiograin was kept. Other hearing tests employed were the conversational voice, whisper, and watch. The high and low limits for air-and bone-conduction were tested with the monochord and low-frequency tuning-forks respectively. The tests were carried out, where possible, by the same person and in the same surroundings.
The technique employed followed in all details that of Dr. Gray, whose patients undergoing further treatment noticed no alteration in the method of anesthesia, injection, or after-treatment. The thyroxine injected was prepared with hot water; the tablets broke down quickly and a solution containing an excess of undissolved particles of thyroxine in suspension was o'btained. This solution passed freely through the special hypodermic needles and caused no trouble during the injection. The dose given was 4 gr. suspended in 5 minims of water, and a total of six injections. There may be an advantage in using the suspension of solid particles, which can act either as a reserve supply, or as a foreign body causing further congestion, but this is only conjecture, and there is little conclusive evidence supporting the statement. The anesthesia obtained by instilling 1 c.c. of a solution containing nine parts of freshly distilled aniline and one part of cocaine proved entirely satisfactory. The tympanic membrane was unaltered in appearance after the solution had been mopped away with small plugs of cotton-wool, and no cases of otitis externa were subsequently seen.
The complications following the injection may be divided into two groupsimmediate and remote. The immediate complications were few. Most of the patients complained of pain or numbness radiating down the neck and backwards behind the ear; this pain usually lasted for about twenty minutes, but, sometimes, in a milder degree, for forty-eight hours. Vertigo occurred in the early cases, but after hot water was used for the thyroxine solution no further trouble was experienced. The most frequent remote complication was deafness, caused by haemorrhage at the site of injection, and the discomfort of the clot becoming adherent to the outer surface of the tympanic membrane. Further injections had to be postponed until the clot could be removed, because the landmarks were hidden and the anesthetic solution was unable to penetrate the surface of the drum.
Out of 360 injections no case of infection of the middle ear has been recorded and, with aseptic precautions, there is no need to fear this complication.
One patient bad most interesting reactions. In the right ear after injection she had a violent labyrinthine attack with vertigo, nausea, and vomiting, which lasted twenty-four hours. She also showed an immediate and great improvement in hearing, and this is still maintained three months later. The audiometer showed a decrease in the hearing loss for speech from 60% before to 30% after treatment. or 
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On injection of the left ear ten weeks later no labyrinthine upset occurred, but a partial facial paralysis developed after forty-eight hours and still persists, although it is diminishing. These results were so dramatic and occurred so rapidly that they must be the result of trauma at the time of injection rather than the reaction due to the solution of thyroxine injected. This facial paralysis is the only serious complication noted in 360 injections.
Objective improvement in hearing, when tested with the pure tone audiometer was infrequent, and when tested with the human voice was variable. In some cases voice tests showed a decrease in hearing, and audiometer tests showed no change, or a slight improvement. Subjective improvement was more common, and it is impossible to disregard entirely the patient's own conviction that he hears sounds he was unable to hear before, especially if he is confirmed in this by both friends and employers. Although the pure tone audiometer is of great value in the testing of hearing, some doubt must be thrown on the significance of the changes, especially where tinnitus simulates the higher frequencies. Variations of less than 5% of hearing loss have been disregarded in this series; it is hoped to control further series of cases with both the pure tone and speech audiometers.
The total number of cases treated was 25, of which 5 show an objective improvement on the audiometer. The total number of ears improved by over 10% units of hearing loss for speech is 6 (out of a total of 50). Number of ears improved over 5%, 3; number of ears made worse over 05%, 4, An improvement shown by speech tests is frequently not confirmed by the audiometer; the converse is occasionally true, the audiometer showing improvement when speech tests show none. Subjective improvement occurred in 8 cases.
Tinnitus was present in 16 cases; there was improvement in this respect in 6 cases, but tinnitus is a subjective manifestation for which there is no satisfactory method of testing.
All these controlling tests are to be repeated in three months' time in order to see how long the improvement lasts.
Experimental investigation on cats.-It was decided to investigate the effect on the mucous membrane of a cat's middle ear, of an injection of thyroxine solution similar to that used in the treatment of otosclerosis; flavine was to be injected as a control.
The external auditory canal in a cat is tortuous and usually filled with cerumen; each cat selected had to have wide canals and was injected, while under nembutal anesthesia, by Mr. Walker Ashcroft. Ether was not used, because of the possible congestion of the mucous membrane.
The cats were killed at intervals varying from three to forty-eight hours and the temporal bones were fixed, decalcified, and cut into serial sections. Experiment L.-In right ear: 5 minims of thyroxine solution injected.
In left ear: 5 minims of flavine Tf?AHV injected.
The cat was killed in three and a half hours. The middle ear on both sides showed congestion of the mucosa and free blood in the cavity. There was no difference in the degree of congestion. Conclusion.-Before there is suifficient evidence to prove or disprove the reaction of the middle ear to thyroxine injection in cats, many more experiments with various controls must be carried out and the same experiments repeated many times in order that the appearances may not be altered by infection.
The present simple series shows that:
(1) Infection occurs in cats very easily, and histological changes in the mucosa are due to sepsis rather than to the action of thyroxine.
(2) The appearances of the middle ear after three hours are the same after either flavine or thyroxine has been injected and there is no evidence to prove that thyroxine has a specific action causing congestion of the mucous membrane.
Dr. Gray, in his original paper, stated that he found a preparation of dried extract of thyroid gland made up with vaseline caused congestion of the nasal mucosa. I have carried out an investigation in a series of patients with healthy noses. One nostril was painted with normal saline, the other with thyroxine solution. No difference in congestion or in appearance was noted by the patients or the examiner. It would have been interesting to repeat the investigation, using a vaseline thyroidgland paste instead of the pure thyroxine solution.
The results of the thyroxine treatment in the present series of patients are so varied, and show so little objective improvement that no speculation as to how or why they occur will now be attempted.
In the light of the present results the reader is doubtful whether the optimism expressed in Dr. Gray's paper will be fully justified; nevertheless, in view of the fact that a small but definite number of cases treated by intratympanic medication were objectively improved, further investigation should be carried out over a longer period and, as far as possible, with accurate measurement of the amount and duration of the improvement; to do this would entail work over a period of several years.
I am indebted to the surgeons who have allowed me to use their cases. Gray . At first A -gr. tablets of thyroxine dissolved in 4 minims of sterile water were used, but this was discarded at an early stage for British Drug Houses' solution of thyroxine 4 mgm. in 1 c.c. of normal saline, and 0-3% cresol as preservative. This solution retains its efficacy, provided it does not turn pink. In the control cases r-inig histamine acid phosphate or normal saline was used-4 minims at each injection. The injections have been made, as a rule, on alternate sides, at weekly intervals in the bilateral cases, and at fortnightly intervals in the unilateral cases.
The degree of deafness was estimated before treatment by the half-intensity calibrated forks. and curves, expressed in decibels were made for airand for boneconduction. Watch and conversation tests were carried out as a subsidiary. In the saline cases the audiometer air-conduction curves have also been available, using the Western Electric 2 B E Audiometer. No tests were carried out during the course of treatment, and as a rule about a month was allowed to pass after the last injection before testing the cases again. The cases have been tested in relatively silent conditions in the silence room at University College Hospital. They have been seen at two-or three-monthly intervals, and in those few cases that have shown any material improvement, audiometer tests have been carried out at these visits.
The thyroxine cases are shown divided into a short and a long series. The short series received two injections for each ear, the long series received four injections for each ear.
Tables I and II Twelve out of thirty cases showed some demonstrable improvement. In the follow-up no sustained improvement in hearing, subjective or objective, has been obtained, and in no case has the patient received practical material benefit. Six out of twenty-two cases of tinnitus showed relief, partial or complete, and relief has been so far permanent. Six cases were injected with histamine acid phosphate TU'U'U. Table IV. Histaiine.-Four out of these six cases showed an improvement equal to any obtained with thyroxine, but the series is too small to have any statistical value. X-rays show slight changes in the left labyrinthine capsule, but show no changes in the right. The left ear was treated by two injections of histamine, without improvement. Some weeks after treatment she had tonsillitis followed by acute otitis media on the right (untreated) side. A pulsating purulent discharge continued for nine weeks, when a Schwartz mastoid operation was carried out. After an uneventful recovery tonsillectomy was performed. Three months later the hearing was tested and the graph shows practically no change. This case is shown in order to contest the statement that a local hyperemia may cause a regression of the otosclerotic process, upon which basis thyroxine treatment was originally founded. The conjunctival test was carried out on six individuals, including myself. About two minims of the same thyroxine solution that was used for intratympanic injection, was introduced into the conjunctival sac of one eye, the other being left as control.
In no case was there any suggestion of hypertemia of the conjunctiva, after an hour's observation.
To summarize: Little practical result, other than a marked improvement with regard to tinnitus in some cases, has been obtained by intratympanic injection of OCT.--LARYNG. AND OTrOr. 3 * thyroxine. What results have been obtained have been obtained e(lually well, if not better, by substituting normal saline. From this and from observations on the cases themselves I feel convinced that these results are due entirely to the mechanical effect of fluid in the middle-ear activity.
I wish to record my thanks to the members of the honorary staff whom I have mentioned for their assistance.
T. B. Jobson: In this series of 15 cases of otosclerosis treated by injections of thyroxine, 11 patients were female and 4 were male. Anesthesia of the tympanic membrane was accomplished by applying cocaine and aniline oil on a cotton-tipped wooden applicator. After from 10 to 15 minutes the injection was made with little or no pain. The outlines of the membrane were not obscured, and it was easy to make the injection at the seat of election behind the umbo. A two-and-a-half inch bent hypodermic needle was used. It was found that the extra half-inch gave better visibility. The fluid injected and the syringe were carefully kept at body temperature. This was found to prevent the unpleasant vertigo which occurs when cold fluid is injected into the tympanum.
In the earlier cases the quantity of fluid injected was gradually increased from five minims to ten. But it was found that the extra fluid was rapidly extruded from the tympanum through the Eustachian tube to the plharynx. Keeping the head inclined backwards minimizes this loss of fluid. But even after adopting this position it was found that six minims was the most suitable dose and that it was no use injecting more than this quantity. In a few cases it was found that patients were more deaf for a day or two. Also that they had an unpleasant " full " feeling in the ear. No serious symptoms occurred, and there was no otitis media in any of the cases.
The ages of the patients were:- .. 4 The result with regard to hearing was a definite improvement in 1 case, slight improvement in 6, while in 8 cases there was no improvement. Of the improved cases, five out of the seven patients were between the ages of 20 and 30. It will be noted that the cases were not selected, and some were very advanced cases.
To me these results were a little disappointing. I had anticipated that at last we had found a method of treatment which promised some real success, and that the thyroxine treatment of otosclerosis would be a permanent monument to its brilliant and well-beloved originator, Dr. Albert Gray. I can only hope that by carefully selecting cases, by limiting the age of patients to 30 or 35 years, and rigorously excluding advanced cases we may get better results from this method Forty cases, all of which I considered to be cases of true otoselerosis, were treated. In all except one deafness had been present for a year or imore. In the exceptional case the patient had no deafness and no paracusis, and her upper and lower tone limits were normal, but she had tinnitus of eighteen months' duration and there was a family history of deafness, her mother having had tinnitus and deafness since she was 18. This patient showed normal membranes and a meatus devoid of wax.
Tinnitus was present in 35 of the 40 cases. In the five cases in which tinnitus was absent, all the patients had normal membranes and deafness increasing over a number of years, four had paracusis, and three had raised lower tone limits.
Paracusis was present in 21, absent in 13, and not recorded in 6. Inflation with no improvement was carried out in 19 cases, and in 21 cases no record was made of inflation.
The lower tone limit was raised in 19 cases, was normal in 10, and was not recorded in 11.
The tympanic membrane was normal in 61 ears, indrawn in 13, and showed a healed perforation in 6.
There was a family history of a similar type of deafness in 18, no family history in 16, and in 6 cases it was not recorded.
The treatment given was exactly as described by Dr. Albert Gray. Each case was given six injections (three in each ear) of thyroxine, gr.6-4, suspended in sterile water. The injections were given under local aneesthesia induced by cocaine (10%) in aniline. The recumbent position. with the patient's mouth wide open and the head turned to the opposite side, was used, and after the injection had been made the patient's head was turned back to the middle line and the head slightly extended for five to ten minutes. The hearing was estimated by the whisper and the conversation voice. The conversation voice was considered a practical way of testing cases such as these, where deafness is fairly marked, and it is by the conversation voice that the patient and the friends will judge of the results of treatment.
After treatment was completed, a month was allowed to elapse before the patient'shearing was tested and recorded again.
Resutlts.-Recently I sent a questionnaire to these patients as I thought it would be interesting to know:-(1) If the patient thought the hearing had improved.
(2) If the patient's friends thought the hearing had improved.
(3) If these statements tallied with my findings on testing the hearing.
(4) If the patient thought there had been improvement with regard to the tinnitus.
In the questionnaire I said " If you have received no benefit from these injections, please do not hesitate to say so, as that would be very valuable information." (1) Do you think that your hearing has improved since you had the injections? There were 36 replies; 23 said it had improved, 13 that it was the same;
(improvement in 64%).
(2) Do your friends think that your hearing has improved? 35 replies; in 21 cases friends thought the hearing had improved and in 14 cases it was the same (improvement in 60%).
(3) Hearing tests after the injections were completed were carried out in 33 cases; 7 cases did not return for testing. Of the 33 cases tested, 9 were much improved (27%), 7 were improved (21%), 17 were the same (a total improvement in 48%). In no case was the hearing worse after the injections. By " [nuch improved," I mean an improvement of 5 ft. and over on testing with the conversation voice. In 4 of these "much improved" cases the deafness was more marked in one ear, and in 3 of these treatment was given to one ear only-the more affected -and the hearing improved considerably; in 1 case an improvement of over 15 ft., in another an improvement of 12 ft. (these two cases are sisters), and in the third case an improvement of 10 ft. The hearing in the untreated ear also showed some improvement. Dr. Albert Gray commented on this phenomenon in bis original paper.
(4) Tinnitus. There were 34 replies. 20 said that there had been improvement with regard to this symptom, 11 were the same, and tbree stated that they were worse (improvement in 59%).
9)5
Commentary.-The procedure is a simple one and easily carried out. I found no difficulty with the anmsthetic and I had no case in which the details of the membrane were blurred by it. Five patients commented on the improvement in their general health after the injections. Tw-o said that in spite of the tinnitus tlleir heads felt much clearer after the injections. Two patients felt ill for a day or so after and one complained of headaches which lasted for twenty-four hours after each injection.
It will be observed that in 19 cases inflation was carried out without any improvement in the bearing. In 21 cases there is no record of inflation. It might be objected, therefore, that these were not cases of true otoselerosis. To meet this objection I analysed the improvement in the inflated and the non-inflated categories. Of the 19 patients who had been inflated and showed no improvement, 3 were improved by the injections (and of these 2 were much improved), and 10 were not improved; 6 of this group did not return for testing. Of the 21 cases where no inflation was recorded 13 were improved by injection (6 of these were much improved), 6 were not improved, and 1 patient did not return for testing. In one case there was no deafness-that was the case in which the patient complained of tinnitus only. The 13 cases which improved in the second category appear to lend support to the view that inflation might have helped them, but in analysing the 13 cases I find that they show the characteristic signs and symptoms of otosclerosis. Of the 13 cases, 3 were in males and 10 in females. In 11 tinnitus was present, in 9 paracusis; in all 13 the membranes were normal in appearance (one case showed the "flamingo" tint), 10 cases showed a raised lower-tone limit and in 8 there was a family history of a similar type of deafness.
A short course of four injections was repeated in five cases but no further improvement was noted in any case.
Mr. Ritchie Paterson said that after Dr. Albert Gray's communication to the Section of Otology he had taken up this treatment at once, carrying it out at first indiscriminately for some months, but later he used it only for the kind of case in which Dr. Gray had originally intended it to be used. Dr. Gray had advised him to use a similar solution to that which he himself was employing. Later, he (the speaker) ceased to use that and returned to his own, namely, B.D.H. gr. -1X5, although it was not so well miscible with water. He had 13 patients, 6 of whom gave a family history of otoselerosis, while 11 had wellmarked tinnitus. The ages ranged from 12 to 46 years, and in all the Eustachian tubes were patent and repeated inflation produced no improvement in the hearing. In 11 cases there was marked improvement in the hiearing, patients hearing sound that they had not been hearing for a long time. The average hearing loss for speech as measured with the 2 B E audiometer, averaged in these improved cases a diminution of almost 10%. Of the 11 cases of tinnitus, 9 were improved; in 4 of these it had disappeared completely.
Mr. Lowndes Yates said that he had used this method in about 20 cases and had then discontinued it. Some of the cases had improved but the question arose as to whether the improvenment was due to the use of the cocaine in aniline oil or to the injection of thyroxine, since several patients had stated that they heard better after the anesthetizing solution had been employed but before the solution of thyroxine had been injected. A number of cases were therefore treated only by application of cocaine in aniline oil to the membrane and it was found that the cases in which the improvement was manifested were those in which tinnitus was present. In those cases in which tinnitus was not present, no improvement in hearing was noted. Further investigation suggested that almost any mild degree of tinnitus could be stopped temporarily if the solution of cocaine was left long ."h 7'ecttio1, o( LaryrWjolo(yy (ud Sectorn of Otoloqy7t7 enough in the ear. Some of these patients seemed to be materially benefited and were pleased with the results, but in all of these it was probable that there was a neurotic element which had been induced by the tinnitus. The method of treatment with cocaine in aniline oil in cases of imiild tinnitus seemed to be worth trying, on a1 more extended scale, as it wvas very simple in application and took very little tim e.
Mr. G. H. Steele said that before the use of thyroxine-but after Dr. Gray lhad shown that the condition was one of impaired vascular supply-he (the speaker) thought it would be interesting to see what could be achieved by cervical sympathectomy as a means of producing vasodilatation in the ear. He had performed the operation on a woman who had otoselerosis and who had been temporarily improved with amyl nitrite. He removed the stellate ganglion, and there could be no doubt about the objective improvement in her hearing. That method had no local element in it; it was simply a vasodilatation produced by operating at a distance.
Mr. W. A. Mill saicl that it would be valuable to test cases to ascertain whether there was imlprovement lasting months, even years, or whether it was universal for the hearing to become worse after a time. In about twenty cases he had carried out the thyroxine injection treatment, in the first place with the tablet, in the second place with the solution made by British Drug Houses. The patients were not tested with the audiometer, but by means of the voice, and in no case was there improvement of hearing beyond a few inches, though in three cases the tinnitus had disappeared.
Mr. A. D. Sharp said he had had ten cases of the kind under observation, and his experience was that one might expect definite improvement in one case in three, both in respect of the hearing, from the subjective point of view, and the tinnitusthe latter very definitely. He had had two cases of otoselerosis, in which the patients had contracted scarlet fever; both reported that after the fever there was definite improvement in the hearing.
Mr. F. C. Ormerod said he bad also treated a small series of cases, and he wondered whether the thyroxine had anything to do with the small improvement which ensued. Mr. Livingstone and AMr. Suggit had shown that thyroxine had little effect when applied to the nose or the conjunctival sac. Others had shown that comparable results had followed from injection of normal saline, and others that a result had followed the anesthetic alone. Some pharmacological research was needed with the object of finding a better drug for the purpose than thyroxine.
Dr. Douglas Guthrie (in reply) said it was to be hoped that those intending to use the method would follow the explicit and exact lines laid down by Mr. Suggit.
Mr. Livingstone had spoken of the difficulty of injecting the tympanic membrane of cats. He (the speaker) had experienced this difficulty, which was due to the tortuosity of the meatus in the cat. He had, however, injected the tympanum of a rabbit with thyroxine and had noted no consequent redness or alteration of the membrane.
He hoped that the intratympanic injection of other drugs would be tried. The discussion had shown that though thyroxine itself might not be of great value, the method was likely to be so, and it appeared advisable to continue the experiments with various substances. It was first suggested and practised by Sir Astley Cooper in 1800.
9J7
1.707 Improvement of bearing following puncture only was an old observation. He (the speaker) bad recently perused a book on aural surgery, published in 1837, which had a frontispiece showing a tiny trephine for perforating the tympanic membrane; it was said that good results had been obtained from the procedure.
Mr. Livingstone (in reply) said he agreed that it was the method, rather than the thyroxine, which should be investigated. The results which he had obtained did not, he thought, justify controls being used at all. He did not know how to use controls effectively. He bad a solution containing thyroxine, and a similar kind of solution without that drug, but he did not think even this was satisfactory. He thought that puncture of the drum should be carried out in a series of cases; all controls must be over a long period. He did not feel optimistic as to ultimate or remote results.
